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DETAILED ACTION 
Priority 

1 . Receipt is acknowledged of papers subnnitted under 35 U.S.C. 1 19(aHd), which 
papers have been placed of record in the file. 

It should be noted that the Priority paper were not properiy acknowledged 

Information Disclosure Statement 

2. The Examiner has considered the Information Disclosure Statement (IDS) 
received on 9/12/03 and the initialed copy (one page) of the IDS is attached with this 
correspondence. 

It should be noted that the IDS of 9/12/03 was not properly acknowledged. 

Drawings 

3. Figure s 1 and 2 should be designated by a legend such as -Prior Art- because 
only that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1.121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 
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Previously Indicated Allowable Subject Matter 

4. The indicated allowabiiity of claims 2-6 is withdrawn in view of the newly 
discovered reference(s) to Wang (Soft Decision Generation for QAM with Channel 
Estimation Error, IEEE) in view of Applicant's Owned Admitted Prior Art (AOAPA) 
(figures 1 and 2) . Rejections based on the newly cited reference(s) follow. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which fonns the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

7. Claims 1-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Michael Mao Wang et al., Wang hereinafter (Soft Decision Generation for QAM with 
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Channel Estimation Error, IEEE) in view of Applicant's Owned Admitted Prior Art, 
AOAPA hereinafter (figures 1 and 2) 

Wang teaches a soft decision for a QAM with channel estimation error 
comprising: a first log likelihood calculator (see first max in equation 14); a second log 
likelihood calculator (second max in equation 14); and subtracter (see subtracter for 
subtracting the first and second max). 

The first and second loge likelihood calculator incorporates the signs (positive 
and negative) of the signals (see s: ck= -1 and +1 in equation 14). 

What Wang fails to teach is that the log likelihood is compared by comparator for 
calculating the difference of the log likelihood ratios of the subtracter, and determining 
the QAM to positive or negative according to the state of the calculation result as in 
claim 1. 

AOAPA for the same endeavor as the instant application and that of Wang 
teaches that the comparator 30 shown in fig. 1 compares the subtracted value of the 
first and second log likelihood and generating a positive or negative value of the QAM 
signal. Therefore, it would have been obvious to one of an ordinary skill in the art to use 
to comparator of AOAPA for generating a maximum likelihood value of the received 
QAM signal at the time the invention was made. 

It should be noted that the AOAPA have the first and the second calculators and 
subtracters as shown in fig. 1 however, it differs from the claimed subject matter in that 
the admitted prior art does not put in consideration the channel estimation error when 
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calculating log likelihood. Therefore, either of the prior art can be as primary references 
in rejecting claim 1 . 

Further to claims 2, 3 and 5, Wang also teaches that the log likelihood equation 
having inherent multipliers for multiplying the channel estimation with the reference 
signal; subtracting the multiplied values (sa) by the multiplier by the received signal (x- 
sa); squaring the subtracted value ((x- sa)^); second squaring the reference signal 
received signal ( (s)^); adding the second squared value and the ratio of the noise 
bandwidth (0; and dividing the squared value by the added values (see dividing the (x- 
sa)/((s)2^+1). 

It should be noted that the ratio of the effective channel estimation filter noise and 
QAM symbol noise bandwidth ^ has been calculated o^n / o^©, however if the ration is 
calculated as © / o^ n, the equation would have the same addition of the squared value 
by the ratio as claimed as in claims 2,3 and 5. 

Further to claims 4 and 6 Wang clearly shows in equation 14 as in claims 4 and 6 
except the ratio of the effective channel estimation filter noise and QAM symbol noise 
bandwidth ^ has been calculated o^n/ ©, however if the ratio is calculated as © / o^ 
n, the claimed equation in claims 4 and 6 would have the same result as that of equation 
14 in of Wang. 

What Wang fails to teach is that the first and second log likelihood calculated 
values compared by the comparator as in claims 1,2,3 and selecting the minimum 
value from the values inputted and outputting likelihood ratio for soft decision as in claim 
5. 
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AOAPA for the same endeavor as the instant application and that of Wang 
teaches that the comparator 30 shown in fig. 1 compares the subtracted value of the 
first and second logs likelihood and generates a positive or negative value of the QAM 
signal. Therefore, it would have been obvious to one of an ordinary skill in the art to use 
to comparator of AOAPA for generating a maximum likelihood value of the received 
QAM signal at the time the invention was made. 

Conclusion 

8. The prior art made of record and not relied upon is considiered pertinent to 
applicant's disclosure. US patent numbers 5.657,354, 6,975,669, Patent Publication 
number 2006/0078075 and IEEE publication "On Reliability Metrics for Soft-Input 
Decoding in Presence of Channel estimation Errors" to Thesling et al.. Ling et a!., 
Stamoulis et al. and Mustapha respectively disclose a soft decision decoder having a 
log likelihood detector for calculating log likelihood of the received signal by 
incorporating the channel estimation error. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tesfaldet Bocure whose telephone number is (571) 272- 
3015. The examiner can normally be reached on Mon-Thur (7:30a-5:00p) & Mon.-Fri 
(7:30a-5:00p). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jayanti (Jay) Patel can be reached on (571) 272-2988. The fax phone 
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number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. . 



